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CLAIMS 



[Claim(s)] 

[Claim 1] The ink cartridge which was equipped with the through-hole section which opens for 
free passage the container with which ink was held, the ink feed holes which supply ink outside, 
and the interior of a container and atmospheric air, and prepared the film valve in this aeration 
section. 

[Claim 2] The above-mentioned film valve is the ink cartridge of claim 1 characterized by 
consisting of a spring material equipped with endurance to ink. 

[Claim 3] Said spring material is an ink cartridge according to claim 2 which is rubber or £ giant- 
molecule elastomer. 

[Claim 4] The ink cartridge of claim 1 which established a press means to press the through-hole 
formed in said film valve in the cartridge seal section. 

[Claim 5] The ink cartridge of claim 1 said whose press means is a coil spring. 

[Claim 6] The ink cartridge according to claim 1 characterized by said press means being the flat 

spring in which the through-hole was formed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink cartridge suitable for equipping the 

carriage which carries an ink jet type recording head. 

[0002] 

[Description of the Prior Art] An ink jet printer carries at carriage the ink cartridge which 
supplies ink in the ink jet type recording head which a pressure is added [ recording head ] to the 
pressure generating room which is open for free passage to a common ink room and a common 
nozzle orifice, and makes an ink droplet breathe out from a nozzle orifice, and a recording head, 
and making carriage reciprocate, it is constituted so that it may be made in agreement with print 
data and the regurgitation of the ink droplet may be carried out to a record form. 
[0003] By the way, since the nozzle orifice of a recording head is located in a part lower than the 
liquid ink side of an ink cartridge, in order that a head may act on a nozzle orifice, a porous body 
is usually held in an ink cartridge, and it constitutes so that the pressure of an ink cartridge may 
become low a little rather than a nozzle orifice with the surface tension by the porous body, and 
measures which ink oozes from a nozzle orifice and prevent ** are taken. 
[0004] However, when the amount of the ink which consumption of ink progresses and is 
absorbed by the porous body decreases, the surface tension of a porous body becomes large, 
supply of the ink to a recording head becomes easy to be overdue, and there is a problem that the 
ink in a cartridge cannot be consumed completely. Moreover, since the ink of the part of the 
substantial volume of a porous body which can be held in a cartridge decreases, there is a 
problem that an ink cartridge is enlarged. 

[0005] As it was shown in JP,7-68782,A in order to solve such a problem for example, the ink 



cartridge for ink jet recording heads in which the valve structure using the ink supporter from 
which the valve structure which will be in an open condition at the time of body wearing of an 
ink jet printer is prepared in the atmospheric-air disconnection section of the ink cartridge upper 
part, and the volume changes with the amounts of ink to an ink feed zone was prepared is 
proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] According to this, since it becomes unnecessary to 
hold a porous body in a cartridge, it becomes possible to enlarge substantial ink capacity of an 
ink tank, but when a lot of ink supply is required, the volume change of an ink supporter does not 
fulfill demand, but the required amount of ink cannot be supplied to an ink jet type recording 
head, but there is a problem that deterioration of a quality of printed character may be caused. 
[0007] On the other hand, since the valve structure of the atmospheric-air disconnection section 
will always be in an open condition to an ink jet printer at the time of wearing, when posture 
change is given to an ink jet printer, equipped with an ink cartridge, ink flows out of an ink 
cartridge and there is also a problem which pollutes a user's hand and clothes. 
[0008] Furthermore, since it becomes what has a device complicated as an ink cartridge since 
two valve structures are prepared in one ink cartridge and components mark also increase, there 
is a problem that the fall of assembly nature and the rise of cost arise. 

[0009] The place which this invention is made in view of such a problem, and is made into the 
purpose is offering the ink cartridge which raised the use effectiveness in an ink cartridge and 
had the comparatively simple structure the ink outflow by change of a posture having not taken 
place at the time of wearing in the ink jet printer. 
[0010] 

[Means for Solving the Problem] In order to solve such a problem, in this invention, it is 
characterized by preparing the film valve which opens with the negative pressure below fixed in 
the atmospheric-air aeration section of an ink cartridge. 
[0011] 

[Function] In a normal state, a film valve is a closed state, when ink is consumed, the amount of 
ink decreases and the interior of an ink cartridge becomes below fixed negative pressure by the 
ink regurgitation from a recording head, a film valve will be in an open condition in response to 
the differential pressure of an atmospheric pressure and the pressure inside an ink cartridge, and 
when atmospheric air is incorporated and negative pressure is lost inside an ink cartridge, it will 
be in a closed state again. Since a film valve is a closed state in a normal state, the inside of an 
ink cartridge serves as a closed space, the ink from a head nozzle oozes, and ** is prevented, and 
the ink outflow from the atmospheric-air disconnection hole by posture change of the body of an 
ink jet printer is also prevented. 
[0012] 

[Embodiment of the Invention] Based on the example illustrating the detail of this invention, it 
explains below. 

[0013] Drawing 1 shows one example of this invention. The sign 1 in drawing is the container 
which constitutes an ink cartridge body, and the ink through-hole 4 by which the ink in a 
container is discharged, and the ink feed holes 2 in which the ink supply needle of a recording 
head is inserted are formed in base la of a container. When the recording head which is not 
illustrated and an ink supply needle open for free passage are inserted in the ink feed holes 2, the 
seal member 3 which consists of spring materials equipped with endurance to ink, such as rubber 
and a macromolecule elastomer, is inserted so that a seal can be taken between the ink feed holes 



2 and an ink supply needle. When the ink supply needle of a recording head is inserted in the ink 
feed holes 2, the periphery of an ink supply needle sticks with through-hole 3a of the seal 
member 3, and a seal is carried out. 

[0014] The atmospheric-air disconnection hole 7 is formed in the ink cartridge top face 6. 
[0015] A sign 1 1 is a film valve which consists of spring materials equipped with endurance to 
ink, such as rubber and a macromolecule elastomer. The film valve 1 1 is stuck with the film 
valve supporter material 13, and the seal of the clearance is carried out. Moreover, the film valve 
supporter material 13 is airtightly joined to the joint 9 inside an ink cartridge by oscillating 
joining or ultrasonic welding. 

[0016] The film valve supporter material 13 will be offset ink cartridge above, and will be 
attached, by it, film reaction force occurs in a film valve 1 1, the film valve seal section 10 will be 
stuck to the atmospheric-air seal section 8 of an ink cartridge, and a film valve 1 1 will be in a 
closed state. In this example, the film valve seal section 10 is fabricated so that it may be easy to 
stick to the atmospheric-air seal section 8 of an ink cartridge, it may become it and it may 
become a convex from film section 11a. 

[0017] The sign 5 shows ink and is contained inside the container 1 with the liquid condition. 
[0018] The through-hole 12 prepared in the core of a film valve 1 1 serves as passage for it being 
open for free passage with the atmospheric-air disconnection hole 7, and incorporating air inside 
an ink cartridge, when a film valve 1 1 changes into an open condition, as shown in drawing 2 . 
[0019] Drawing 3 shows other examples of this invention, and has forced the seal section 10 of a 
film valve 1 1 on the atmospheric-air seal section 8 with the coil spring 21 in this example. 
Heights 1 lb covering the perimeter of a through-hole 12 is formed in the rear face of the film 
valve seal section 10, and the end of a coil spring 21 is inserted there. The periphery section of 
the film valve supporter material 13 is equipped with the coil-spring supporter material 22 by 
approaches, such as press fit. Crevice 22a is prepared in the core of the coil-spring supporter 
material 22 so that the other end of a coil spring 21 may be inserted, and through-hole 22b is 
prepared in the core of crevice 22a. Through-hole 22b is open for free passage with the 
atmospheric-air disconnection hole 7 and the film valve through-hole 12, when a film valve 1 1 is 
in an open condition. 

[0020] The dimension of a coil spring 21 and the dimension of the coil-spring supporter material 
22 are designed so that a coil spring 21 may suppress film valve heights 1 lb by the suitable 
pressure. 

[0021] Drawing 4 shows other examples of this invention, and has forced the seal section 10 of a 
film valve 1 1 on the atmospheric-air seal section 8 by the flat spring 31 in this example. The 
periphery section of the film valve supporter material 13 is equipped with the flat-spring 
supporter material 32, and the flat-spring supporter material 32 is equipped with a flat spring 31. 
Through-hole 31a is prepared in the core of a flat spring 31. Through-hole 31a is open for free 
passage with the atmospheric-air disconnection hole 7 and the film valve through-hole 12, when 
a film valve 1 1 is in an open condition. In order that a flat spring 31 may push the center section 
of the film valve 11, heights 1 lb covering the perimeter of a through-hole 12 is formed in the 
rear face of the film valve seal section 10. The dimension of a flat spring 31 and the dimension of 
flat-spring supporter material are designed so that a flat spring 31 may suppress film valve 
heights 1 lb by the suitable pressure. 

[0022] By the way, in order to suppress change of the ink physical properties in an ink cartridge, 
as for the ink cartridge for ink jet printers, circulating, where a vacuum packing is carried out is 
common, but since the ink cartridge exterior becomes negative pressure by the vacuum packing, 



there is a problem that the ink contained inside the ink cartridge is easy to begin to leak outside 
with a pressure. When the exterior of an ink cartridge becomes negative pressure by the vacuum 
packing in the ink cartridge of this invention, the film valve of the atmospheric-air disconnection 
section has the advantage that ink is hard to begin to leak to the exterior of an ink cartridge, in 
order that a pressure may work in the direction which will be in a closed state. 
[0023] 

[Effect of the Invention] Since it considered as the structure which equips an ink cartridge top 
face with the film valve which opens with the negative pressure below fixed and is open for free 
passage to atmospheric air in this invention which was explained above Ink is consumed by the 
ink regurgitation from a recording head, and the amount of ink decreases by it. When the interior 
of an ink cartridge becomes below fixed negative pressure, a film valve will be in an open 
condition in response to the differential pressure of an atmospheric pressure and the pressure 
inside an ink cartridge, and will become possible [ that only an initial complement supplies ink to 
a recording head ]. 

[0024] Moreover, since a film valve is a closed state in a normal state, the inside of an ink 
cartridge serves as a closed space, the ink from a head nozzle oozes, ** is prevented, and the ink 
outflow from the atmospheric-air disconnection hole by posture change of the body of an ink jet 
printer is also prevented further. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink cartridge suitable for equipping the 
carriage which carries an ink jet type recording head. 



PRIOR ART 



[Description of the Prior Art] An ink jet printer carries at carriage the ink cartridge which 
supplies ink in the ink jet type recording head which a pressure is added [ recording head ] to the 
pressure generating room which is open for free passage to a common ink room and a common 
nozzle orifice, and makes an ink droplet breathe out from a nozzle orifice, and a recording head, 
and making carriage reciprocate, it is constituted so that it may be made in agreement with print 
data and the regurgitation of the ink droplet may be carried out to a record form. 
[0003] By the way, since the nozzle orifice of a recording head is located in a part lower than the 
liquid ink side of an ink cartridge, in order that a head may act on a nozzle orifice, a porous body 
is usually held in an ink cartridge, and it constitutes so that the pressure of an ink cartridge may 
become low a little rather than a nozzle orifice with the surface tension by the porous body, and 
measures which ink oozes from a nozzle orifice and prevent ** are taken. 
[0004] However, when the amount of the ink which consumption of ink progresses and is 
absorbed by the porous body decreases, the surface tension of a porous body becomes large, 
supply of the ink to a recording head becomes easy to be overdue, and there is a problem that the 
ink in a cartridge cannot be consumed completely. Moreover, since the ink of the part of the 
substantial volume of a porous body which can be held in a cartridge decreases, there is a 
problem that an ink cartridge is enlarged. 

[0005] As it was shown in JP,7-68782,A in order to solve such a problem for example, the ink 



cartridge for ink jet recording heads in which the valve structure using the ink supporter from 
which the valve structure which will be in an open condition at the time of body wearing of an 
ink jet printer is prepared in the atmospheric-air disconnection section of the ink cartridge upper 
part, and the volume changes with the amounts of ink to an ink feed zone was prepared is 
proposed. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since it considered as the structure which equips an ink cartridge top 
face with the film valve which opens with the negative pressure below fixed and is open for free 
passage to atmospheric air in this invention which was explained above, When ink is consumed, 
the amount of ink decreases and the interior of an ink cartridge becomes below fixed negative 
pressure by the ink regurgitation from a recording head, a film valve will be in an open condition 
in response to the differential pressure of an atmospheric pressure and the pressure inside an ink 
cartridge, and will become possible [ that only an initial complement supplies ink to a recording 
head ]. 

[0024] Moreover, since a film valve is a closed state in a normal state, the inside of an ink 
cartridge serves as a closed space, the ink from a head nozzle oozes, ** is prevented, and the ink 
outflow from the atmospheric-air disconnection hole by posture change of the body of an ink jet 
printer is also prevented further. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] According to this, since it becomes unnecessary to 
hold a porous body in a cartridge, it becomes possible to enlarge substantial ink capacity of an 
ink tank, but when a lot of ink supply is required, the volume change of an ink supporter does not 
fulfill demand, but the required amount of ink cannot be supplied to an ink jet type recording 
head, but there is a problem that deterioration of a quality of printed character may be caused. 
[0007] On the other hand, since the valve structure of the atmospheric-air disconnection section 
will always be in an open condition to an ink jet printer at the time of wearing, when posture 
change is given to an ink jet printer, equipped with an ink cartridge, ink flows out of an ink 
cartridge and there is also a problem which pollutes a user's hand and clothes. 
[0008] Furthermore, since it becomes what has a device complicated as an ink cartridge since 
two valve structures are prepared in one ink cartridge and components mark also increase, there 
is a problem that the fall of assembly nature and the rise of cost arise. 

[0009] The place which this invention is made in view of such a problem, and is made into the 
purpose is offering the ink cartridge which raised the use effectiveness in an ink cartridge and 
had the comparatively simple structure the ink outflow by change of a posture having not taken 
place at the time of wearing in the ink jet printer. 



MEANS 



[Means for Solving the Problem] In order to solve such a problem, in this invention, it is 
characterized by preparing the film valve which opens with the negative pressure below fixed in 
the atmospheric- air aeration section of an ink cartridge. 



♦ 



OPERATION 



[Function] In a normal state, a film valve is a closed state, when ink is consumed, the amount of 
ink decreases and the interior of an ink cartridge becomes below fixed negative pressure by the 
ink regurgitation from a recording head, a film valve will be in an open condition in response to 
the differential pressure of an atmospheric pressure and the pressure inside an ink cartridge, and 
when atmospheric air is incorporated and negative pressure is lost inside an ink cartridge, it will 
be in a closed state again. Since a film valve is a closed state in a normal state, the inside of an 
ink cartridge serves as a closed space, the ink from a head nozzle oozes, and ** is prevented, and 
the ink outflow from the atmospheric-air disconnection hole by posture change of the body of an 
ink jet printer is also prevented. 
[0012] 

[Embodiment of the Invention] Based on the example illustrating the detail of this invention, it 
explains below. 

[0013] Drawing 1 shows one example of this invention. The sign 1 in drawing is the container 
which constitutes an ink cartridge body, and the ink through-hole 4 by which the ink in a 
container is discharged, and the ink feed holes 2 in which the ink supply needle of a recording 
head is inserted are formed in base la of a container. When the recording head which is not 
illustrated and an ink supply needle open for free passage are inserted in the ink feed holes 2, the 
seal member 3 which consists of spring materials equipped with endurance to ink, such as rubber 
and a macromolecule elastomer, is inserted so that a seal can be taken between the ink feed holes 
2 and an ink supply needle. When the ink supply needle of a recording head is inserted in the ink 
feed holes 2, the periphery of an ink supply needle sticks with through-hole 3a of the seal 
member 3, and a seal is carried out. 

[0014] The atmospheric-air disconnection hole 7 is formed in the ink cartridge top face 6. 
[0015] A sign 1 1 is a film valve which consists of spring materials equipped with endurance to 
ink, such as rubber and a macromolecule elastomer. The film valve 1 1 is stuck with the film 
valve supporter material 13, and the seal of the clearance is carried out. Moreover, the film valve 
supporter material 13 is airtightly joined to the joint 9 inside an ink cartridge by oscillating 
joining or ultrasonic welding. 

[0016] The film valve supporter material 13 will be offset ink cartridge above, and will be 
attached, by it, film reaction force occurs in a film valve 1 1, the film valve seal section 10 will be 
stuck to the atmospheric-air seal section 8 of an ink cartridge, and a film valve 1 1 will be in a 
closed state. In this example, the film valve seal section 10 is fabricated so that it may be easy to 
stick to the atmospheric-air seal section 8 of an ink cartridge, it may become it and it may 
become a convex from film section 11a. 

[0017] The sign 5 shows ink and is contained inside the container 1 with the liquid condition. 
[0018] The through-hole 12 prepared in the core of a film valve 1 1 serves as passage for it being 
open for free passage with the atmospheric-air disconnection hole 7, and incorporating air inside 
an ink cartridge, when a film valve 1 1 changes into an open condition, as shown in drawing 2 . 
[0019] Drawing 3 shows other examples of this invention, and has forced the seal section 10 of a 
film valve 1 1 on the atmospheric-air seal section 8 with the coil spring 21 in this example. 
Heights 1 lb covering the perimeter of a through-hole 12 is formed in the rear face of the film 
valve seal section 10, and the end of a coil spring 21 is inserted there. The periphery section of 
the film valve supporter material 13 is equipped with the coil-spring supporter material 22 by 
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approaches, such as press fit. Crevice 22a is prepared in the core of the coil-spring supporter 
material 22 so that the other end of a coil spring 21 may be inserted, and through-hole 22b is 
prepared in the core of crevice 22a. Through-hole 22b is open for free passage with the 
atmospheric-air disconnection hole 7 and the film valve through-hole 12, when a film valve 1 1 is 
in an open condition. 

[0020] The dimension of a coil spring 21 and the dimension of the coil-spring supporter material 
22 are designed so that a coil spring 21 may suppress film valve heights 1 lb by the suitable 
pressure. 

[0021] Drawing 4 shows other examples of this invention, and has forced the seal section 10 of a 
film valve 1 1 on the atmospheric-air seal section 8 by the flat spring 3 1 in this example. The 
periphery section of the film valve supporter material 13 is equipped with the flat-spring 
supporter material 32, and the flat-spring supporter material 32 is equipped with a flat spring 31. 
Through-hole 31a is prepared in the core of a flat spring 31. Through-hole 31a is open for free 
passage with the atmospheric-air disconnection hole 7 and the film valve through-hole 12, when 
a film valve 1 1 is in an open condition. In order that a flat spring 3 1 may push the center section 
of the film valve 11, heights 1 lb covering the perimeter of a through-hole 12 is formed in the 
rear face of the film valve seal section 10. The dimension of a flat spring 31 and the dimension of 
flat-spring supporter material are designed so that a flat spring 31 may suppress film valve 
heights 1 lb by the suitable pressure. 

[0022] By the way, in order to suppress change of the ink physical properties in an ink cartridge, 
as for the ink cartridge for ink jet printers, circulating, where a vacuum packing is carried out is 
common, but since the ink cartridge exterior becomes negative pressure by the vacuum packing, 
there is a problem that the ink contained inside the ink cartridge is easy to begin to leak outside 
with a pressure. When the exterior of an ink cartridge becomes negative pressure by the vacuum 
packing in the ink cartridge of this invention, the film valve of the atmospheric-air disconnection 
section has the advantage that ink is hard to begin to leak to the exterior of an ink cartridge, in 
order that a pressure may work in the direction which will be in a closed state. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the sectional view showing the one whole example of this invention. 
[Drawing 2] It is drawing having shown the open condition of the film valve in the example of 
drawing 1 . 

[Drawing 3] It is the film valve section sectional view of other examples of this invention. 
[Drawi ng 4] It is the film valve section sectional view of other examples of this invention. 
[Description of Notations] 

1 Container 

la The base of a container 

2 Ink Feed Holes 

3 Seal Member 

4 Ink Through-hole 

5 Ink 

6 Ink Cartridge Top Face 

7 Atmospheric- Air Disconnection Hole 



8 Ink Cartridge Atmospheric-Air Seal Section 

9 Joint 

10 Film Valve Seal Section 

11 Film Valve 
11a Film section 
1 lb Heights 

12 Film Valve Through-hole 

13 Film Valve Supporter Material 

21 Coil Spring 

22 Coil-Spring Supporter Material 

22a Coil-spring supporter material crevice 
22b Coil-spring supporter material through-hole 

31 Flat Spring 

31a Flat-spring through-hole 

32 Flat-Spring Supporter Material 



